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1 INTRODUCTION 

1.1 Study Background 

The West Santa Ana Branch (WSAB) Transit Corridor (Project) is a proposed light rail transit 
(LRT) line that would extend up to 19.3 miles through southeast Los Angeles (LA) County, 
traversing densely populated, low-income, and heavily transit-dependent communities. The 
Project would provide reliable, fixed guideway transit service that would increase mobility 
and connectivity for historically underserved, transit-dependent, and environmental justice 
communities; reduce travel times on local and regional transportation networks; and 
accommodate substantial future employment and population growth.  

1.2 Alternatives Evaluation, Screening, and Selection Process 

A wide range of potential alternatives have been considered and screened through the 
alternatives analysis processes. In March 2010, the Southern California Association of 
Governments (SCAG) initiated the Pacific Electric Right-of-Way (PEROW)/WSAB 
Alternatives Analysis (AA) Study in coordination with the relevant cities, Orangeline 
Development Authority (now known as Eco-Rapid Transit), the Gateway Cities Council of 
Governments, the Los Angeles County Metropolitan Transportation Authority (Metro), the 
Orange County Transportation Authority, and the owners of the right-of-way (ROW)—Union 
Pacific Railroad (UPRR), BNSF Railway, and the Ports of Los Angeles and Long Beach. The 
AA Study evaluated a wide variety of transit connections and modes for a broader 34-mile 
corridor from Union Station in downtown Los Angeles to the City of Santa Ana in Orange 
County. In February 2013, SCAG completed the PEROW/WSAB Corridor Alternatives 
Analysis Report1 and recommended two LRT alternatives for further study: West Bank 3 and 
the East Bank.  

Following completion of the AA, Metro completed the WSAB Technical Refinement Study in 
2015 focusing on the design and feasibility of five key issue areas along the 19-mile portion of 
the WSAB Transit Corridor within LA County: 

�x Access to Union Station in downtown Los Angeles 
�x Northern Section Options 
�x Huntington Park Alignment and Stations 
�x New Green Line Station 
�x Southern Terminus at Pioneer Station in Artesia 

In September 2016, Metro initiated the WSAB Transit Corridor Environmental Study 
(Environmental Study) with the goal of environmentally clearing the project under the 
California Environmental Quality Act (CEQA) and the National Environmental Policy Act 
(NEPA). 

                                                   
1 Initial concepts evaluated in the SCAG report included transit connections and modes for the 34-mile corridor from Union 
Station in downtown Los Angeles to the City of Santa Ana.  Modes included low speed magnetic levitation (maglev) heavy rail, 
light rail, and bus rapid transit (BRT). 
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Metro issued a Notice of Preparation (NOP) on May 25, 2017, with a revised NOP issued on 
June 14, 2017, extending the comment period. In June 2017, Metro held public scoping 
meetings in the Cities of Bellflower, Los Angeles, South Gate, and Huntington Park. Metro 
provided Project updates and information to stakeholders with the intent to receive 
comments and questions through a comment period that ended in August 2017. A total of 
1,122 comments were received during the public scoping period from May through August 
2017. The comments focused on concerns regarding the Northern Alignment options, with 
specific concerns related to potential impacts to Alameda Street with an aerial alignment. 
Given potential visual and construction issues raised through public scoping, additional 
Northern Alignment concepts were evaluated.  

In February 2018, the Metro Board of Directors approved further study of the alignment in 
the Northern Section due to community input during the 2017 scoping meetings. A second 
alternatives screening process was initiated to evaluate the original four Northern Alignment 
options and four new Northern Alignment concepts. The final Northern Alignment 
Alternatives and Concepts Updated Screening Report was completed in May 2018 (Metro 
2018a). The alternatives were further refined and, based on the findings of the second 
screening analysis and the input gathered from the public outreach meetings, the Metro 
Board of Directors approved Build Alternatives E and G for further evaluation.  

On July 11, 2018, Metro issued a revised and recirculated CEQA Notice of Preparation, 
thereby initiating a scoping comment period. The purpose of the revised Notice of 
Preparation was to inform the public of the Metro Board’s decision to carry forward 
Alternatives E and G into the Draft Environmental Impact Statement/Environmental Impact 
Report (EIS/EIR). During the scoping period, one agency and three public scoping meetings 
were held in the Cities of Los Angeles, Cudahy, and Bellflower. The meetings provided 
Project updates and information to stakeholders with the intent to receive comments and 
questions to support the environmental process. The comment period for scoping ended in 
August 24, 2018; over 250 comments were received.  

Following the July 2018 scoping period, a number of Project refinements were made to 
address comments received, including additional grade separations, removing certain 
stations with low ridership, and removing the Bloomfield extension option. The Metro Board 
adopted these Project refinements at their November 2018 meeting.  

1.3 Report Purpose and Structure 

This Impact Analysis Report examines the environmental effects of the Project as it relates to 
energy use. The report is organized into nine sections: 

�x Section 1 – Introduction 
�x Section 2 – Project Description 
�x Section 3 – Regulatory Framework 
�x Section 4 – Affected Environment / Existing Conditions 
�x Section 5 – Environmental Consequences / Environmental Impacts 
�x Section 6 – California Environmental Quality Act Determination 
�x Section 7 – Construction Impacts 
�x Section 8 – Project Measures and Mitigation Measures 
�x Section 9 – References  
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1.4 General Background 

Energy powers cars, lights, and heats homes, and is consumed either directly or indirectly 
through various means. An example of direct energy consumption is the gasoline consumed 
when a person drives a car, in which the energy consumption is directly associated with the 
use of the vehicle. An example of indirect energy use is the energy used to manufacture the 
vehicle. Keeping a vehicle in a garage does not directly consume energy, but because it was 
manufactured in a factory that used energy to produce it, the owner of the vehicle has 
indirectly consumed energy. In regard to the LRT systems, direct energy consumption 
includes energy that is required for propulsion, vehicle heating, cooling and ventilation 
systems, and the electricity consumed to power station facilities. Indirect energy 
consumption includes energy required for maintenance, changes in energy use resulting 
from land use changes, and changes in energy use resulting from shifts in the way people 
prefer to travel. 

1.5 Methodology 

The operational analysis considers direct energy consumption from electricity used to power 
the transit system and operations at the MSF, as well as indirect energy consumption 
resulting from changes in overall regional on-road traffic vehicle miles traveled (VMT). The 
operational energy analysis is primarily based on revenue service of LRT car miles and 
regional VMT data presented in Table 1.1. The revenue service of LRT miles refers to hours 
of operation that the LRT system would be transporting passengers, including the frequency 
of trips (i.e., headways), the number of cars per train, and the distance traveled by each car. It 
does not include travel to and from the maintenance and storage facility. As noted in the 
bottom of the table, a 5 percent buffer adjustment has been applied to account for miles 
traveled when trains are out of service. 

Energy intensity factors obtained from the Metro Energy and Resource Report were used to 
estimate LRT and station energy consumption for the No Build, Build Alternatives, and 
Design Options. Energy intensity factors relate energy inputs (such as British thermal units 
(BTUs) consumed) to resulting output (such as a mile traveled). Metro estimates that for 
every mile of LRT travel, approximately 6,635 BTUs (7 megajoules) of electricity is consumed. 
This energy intensity factor was applied to the LRT miles presented in Table 1.1 to estimate 
annual LRT propulsion energy consumption.  

Table 1.1. Countywide Vehicle Miles Traveled and WSAB Project Revenue Light Rail Transit Car Miles 

Condition/Alternative 
Regional Roadway VMT 

(annual, millions) 
LRT Car Miles 

(annual) 

CEQA Baseline Year 2017 

Existing 160,746 N/A 

Existing + Alternative 1 160,671 2,109,180  

Existing + Alternative 2 160,672 2,120,399  

Existing + Alternative 3 160,734 1,604,323  

Existing + Alternative 4 160,721 706,800  

Existing + Design Option 1 160,664 2,109,180  

Existing + Design Option 2 160,670 2,109,180  
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Condition/Alternative 
Regional Roadway VMT 

(annual, millions) 
LRT Car Miles 

(annual) 

NEPA/CEQA Baseline Year 20421 

No Build Alternative 210,396 N/A 

Alternative 1  210,261 2,109,180  

Alternative 2 210,266 2,120,399  

Alternative 3 210,372 1,604,323  

Alternative 4 210,351 706,800  

Design Option 1 210,245 2,109,180  

Design Option 2 210,258 2,109,180  

Source: TAHA 2020 
Notes:  1  Neighbors for Smart Rail v. Exposition Metro Line Construction Authority (2013) 57 Cal.4th 439 held that use of dual 
baselines is appropriate under CEQA provided that one is the existing baseline. The CEQA analysis utilizes the Existing Baseline 
Year 2017 and a Future Baseline Year 2042. 
A 5 percent buffer was added to revenue LRT car mile estimates to account for out-of-service miles. 
CEQA = California Environmental Quality Act; LRT = light rail transit; N/A = Not Applicable; NEPA = National Environmental 
Policy Act; VMT = vehicle miles traveled 

For the purposes of this analysis, energy intensity related to on-road vehicle travel is defined 
as the ratio of energy inputs to a process to the useful outputs from that process (e.g., gallons 
of fuel per passenger-mile). The California Air Resources Board (CARB) EMFAC2017 mobile 
source emissions model provides estimates of gallons of gasoline or diesel fuel burned per 
mile traveled for a given year, vehicle fleet mix, and speed. Generally, traffic in the Affected 
Area is assumed to be approximately 7 percent trucks based on the Metro regional model. 
Annual roadway fuel consumption was estimated using the annual VMT data organized by 
speed bins of five mile-per-hour increments and the corresponding EMFAC2017 fuel 
consumption factors for the on-road vehicle fleet traveling at the designated speeds. The 
annual roadway network VMT energy consumption was estimated using the annual fuel 
consumption and fuel energy content factors derived by the Alternative Fuels Data Center 
(United States Department of Energy 2014): approximately 118,223 BTU per gallon gasoline 
and approximately 133,489 BTU per gallon diesel. Energy consumption is assessed on a 
regional scale for the entirety of the Project. All energy and fuel consumption calculations are 
shown in Appendix A. 

In addition to direct electricity associated with project corridor rail propulsion and facility 
operations and indirect changes to regional on-road transportation fuels consumption, the 
assessment of potential impacts related to energy consumption analyzed direct and indirect 
energy associated with operation of the MSF. The California Emissions Estimator Model 
(CalEEMod, version 2016.3.2) is the preferred land use development emissions model for use 
in California. CalEEMod was used to estimate direct electricity and natural gas consumption 
associated with MSF operations, direct transportation fuels consumption associated with 
MSF vehicle trips, and indirect electricity consumption associated with water conveyance to 
and from the MSF.  

To satisfy NEPA requirements, significance of a potential effect is determined by considering 
the “context” (i.e., geographic, biophysical, and social context the effects would occur) and 
“intensity” (i.e., the severity of the impact, including beneficial and adverse) of the impacts to 
the environment. Potential adverse effects would occur if Project implementation would 
result in a wasteful or inefficient consumption of energy resources or place an undue burden 
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on the regional energy infrastructure capacity. Potential energy effects of the Project are 
evaluated by examining the Project’s forecasted energy demand relative to the No Build 
Alternative in the context of available fuel, electricity, and natural gas resources, as well as the 
Project’s conformance with Metro’s initiatives to improve energy efficiency and provide 
alternative modes of transit that reduce reliance on fossil fuels. To satisfy CEQA 
requirements, energy impacts are analyzed in accordance with Appendix G of the CEQA 
Guidelines and considered significant if the Project has the potential to: 

�x Result in potentially significant environmental impact due to wasteful, inefficient, or 
unnecessary consumption of energy resources, during project construction or operation; or 

�x Conflict with or obstruct a state or local plan for renewable energy or energy 
efficiency.  
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2 PROJECT DESCRIPTION 

This section describes the No Build Alternative and the four Build Alternatives studied in the 
WSAB Transit Corridor Draft EIS/EIR, including design options, station locations, and 
maintenance and storage facility (MSF) site options. The Build Alternatives were developed 
through a comprehensive alternatives analysis process and meet the purpose and need of the 
Project. 

The No Build Alternative and four Build Alternatives are generally defined as follows:  

�x No Build Alternative - Reflects the transportation network in the 2042 future baseline 
year without the proposed Build Alternatives. The No Build Alternative includes the 
existing transportation network along with planned transportation improvements that 
have been committed to and identified in the constrained Metro 2009 Long-Range 
Transportation Plan (2009 LRTP) (Metro 2009) and SCAG’s 2016-2040 Regional 
Transportation Plan/Sustainable Communities Strategy (RTP/SCS) (SCAG 2016), as 
well as additional projects funded by Measure M that would be completed by 2042. 

�x Build Alternatives - The Build Alternatives consist of a new LRT line that would 
extend from different termini in the north to the same terminus in the City of Artesia 
in the south. The Build Alternatives are referred to as: 

�� Alternative 1: Los Angeles Union Station to Pioneer Station; the northern 
terminus would be located underground at Los Angeles Union Station (LAUS) 
Forecourt  

�� Alternative 2: 7th Street/Metro Center to Pioneer Station; the northern terminus 
would be located underground at 8th Street between Figueroa Street and Flower 
Street near 7th Street/Metro Center Station 

�� Alternative 3: Slauson/A (Blue) Line to Pioneer Station; the northern terminus 
would be located just north of the intersection of Long Beach Avenue and 
Slauson Avenue in the City of Los Angeles, connecting to the current A (Blue) 
Line Slauson Station 

�� Alternative 4: I-105/C (Green) Line to Pioneer Station; the northern terminus 
would be located at I-105 in the city of South Gate, connecting to the C (Green) 
Line along the I-105 

Two design options are under consideration for Alternative 1. Design Option 1 would locate 
the northern terminus station box at the LAUS Metropolitan Water District (MWD) east of 
LAUS and the MWD building, below the baggage area parking facility. Design Option 2 
would add a Little Tokyo Station along the WSAB alignment. The design options are further 
discussed in Section 2.1.4.5.  

Figure 2-1 illustrates the four Build Alternatives and the design options. In the north, 
Alternative 1 would terminate at LAUS and primarily follow Alameda Street south 
underground to the proposed Arts/Industrial District Station. Alternative 2 would terminate 
near the existing 7th Street/Metro Center Station in the Downtown Transit Core and would 
primarily follow 8th Street east underground to the proposed Arts/Industrial District Station. 
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Figure 2-1. Project Alternatives 

 
Source: Metro, 2020 
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APPENDIX A – ENERGY CALCULATION WORKSHEETS 

 Operational Energy

o Operational Energy Summary Table

o Light Rail Vehicle Miles Energy Consumption Calculations

o Regional Vehicle Miles Traveled (VMT) Fuel Consumption Calculations

o Maintenance and Storage Facility (MSF) Operational Energy Consumption

o Maintenance and Storage Facility (MSF) Annual CalEEMod Output File

 Construction Energy

o Construction Energy Summary

o Light Rail Corridor Construction Energy Calculations

o Maintenance and Storage Facility (MSF) Construction Energy Calculations

o Light Rail Corridor Construction Annual CalEEMod Output Files

o Maintenance and Storage Facility (MSF) Annual CalEEMod Output File
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